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1.0
INTRODUCTION

This report presents the results of additional groundwater monitoring well installation
and groundwater sampling at the Facility located at 3200 Main Street in Keokuk, Towa.
This investigation was conducted as part of an ongoing Site Assessment involving the
former underground solvent product tanks removed from the property in October 1989.
The ongoing site assessment is being conducted under the guidance and direction of the

lowa Department of Natural Resources (IDNR).

The goals of the November 1991 investigation were to:

. Further evaluate groundwater tlow directions and contamination in
the native soils underlying and downgradient of the former tank
area; and

. Further evaluate the lateral extent of groundwater contamination

with particular regard to assessing the potential for oft-site
migration south ot the Employee Parking Lot.

This investigation supplements Woodward-Clyde Consultants’ (WCC’s) initial Phase III
Site Assessment Report dated July 17, 1991. The field investigation was conducted by
WCC on behalf of United Technologies Automotive Systems, Inc. (UTAS, tormerly
known as Sheller-Globe Corporation) during the period of November 5, 1991 through
November 20, 1991. Field work was pertormed in accordance with the procedures and
protocols of the Phase III Site Assessment Work Plan dated February 22, 1991,
prepared by Pollution Control Systems, Inc. and the UTAS amendment to the Work
Plan dated September 20, 1991. Program modifications requested by the lowa
Department of Natural Resources (letter dated July 31, 1991) were also incorporated
into the field investigation. The UTAS letter outlining the scope of work and the IDNR
response are contained in Appendixes A and B.
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The field investigation included the installation ot three additional groundwater
monitoring wells and the sampling of groundwater from all 16 new and existing
monitoring wells.  This report describes the investigation activities conducted, presents
the results of the investigation, describes the current understanding of site conditions as
they relate to the sources and extent of contamination, and makes recommendations for

turther site assessment activities.
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2.0
BACKGROUND

Five underground solvent product storage tanks were removed trom the southwest
portion of the lecilify in October 1989. The facility history, tank history, and tield
investigation results since that time have previously been reported to the lowa
Department of Natural Resources (IDNR) in the following documents:

. Sheller-Globe Corporation, Keokuk Plant, Site Assessment Work
Plan, May 3, 1990, prepared by United Technologies Automotive;

. Site Assessment Investigation, Sheller-Globe, 3200 Main Street,
Keokuk, Iowa, August 9, 1990, prepared for United Technologies
Automotive by Pollution Control Systems, Inc.;

. Phase II Site Assessment Subsurface Investigation, Sheller-Globe
Facility, 3200 Main Street, Keokuk, lowa, January 3, 1991,
prepared tor Sheller-Globe Corporation by Pollution Control
Systems, Inc.; and

. Phase III Site Assessment Report, Former Sheller-Globe Facility,
3200 Main Street, Keokuk, lowa, July 17, 1991, prepared tor
Sheller-Globe Corporation by Woodward-Clyde Consultants.

The reader is referred to those documents for details of the site history. Since the tanks
were removed in 1989, previous field investigations have included the pertormance of
a soil gas survey, tield screening and sampling of shallow soil borings, installation of

groundwater monitoring wells in the shallow fill material and in native soils, the

* performance of hydraulic tests on selected wells, and the sampling of monitoring wells.

Geology in the vicinity of the former tank excavation is generally characterized by a
surficial layer of structural fill material overlying glacial till soils. Composition ot the
structural fill material varies somewhat from location to location across the site, but
generally consists of firm to stiff, olive-brown medium plastic silty clay with sand, gravel,
brick, and wood fragments.

917343\RPT.DLK  02/24/92 2-1
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The glacial till soil beneath the site generally consists of firm to very stitt, yellowish-
brown, medium to highly plastic clay with traces of fine to medium sand and fine gravel

and some gray mottling. Discontinuous beds or lenses of sand also occur within the till.
The current on-site groundwater monitoring well network consists of 5 shallow
monitoring wells screened in the structural fill material and 11 wells screened in the
upper portion of the glacial till (Drawing 1). Previous investigations have revealed that

at shallow levels in the glacial till, groundwater tlow is to the southwest.

This investigation further characterized conditions in the native soils beneath the fill.

917343\RPT.DLK  02/24/92 2-2
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3.0
INVESTIGATION ACTIVITIES AND METHODS

3.1 INTRODUCTION

All tield work was pertormed in accordance with the procedures and protocols specitied
in the Phase III Site Assessment Work Plan dated February 22, 1991, prepared by
Pollution Control Systems, Inc., as amended by a letter dated September 20, 1991,
prepared by Mr. Brian Yeich of UTAS (Appendix A). The scope of work incorporated

comments received trom the [owa Department of Natural Resources (Appendix B).
3.2 FIELD INVESTIGATION

Field work for this investigation was pertormed between November 5 and November 20,
1991. All drilling activities were pertormed by Winnek, Inc. of Tulsa, Oklahoma under
the direction of the WCC field geologist. Groundwater samples were analyzed by
Enseco-Rocky Mountain Analytical Laboratories in Arvada, Colorado. In accordance
with the Occupational Safety and Health Administration (OSHA) requirements of
29 CFR 1910, a site-specitic Health and Safety Plan was prepared by WCC and

implemented during all phases of the tield investigation.
3.3.1 Monitoring Well Installation

In order to turther evaluate the horizontal extent of contamination in the glacial till
soils, three new groundwater monitoring wells were installed in the locations shown on
Drawing 1. The Phase III Site Assessment Report recommended the installation of two
additional monitoring wells downgradient ot the tank excavation and MW-10. Well
MW-13 was installed immediately downgradient (approximately southwest) of existing
well MW-10. Well MW-14 was installed further downgradient at the tacility property
line on the south edge of the Employee Parking Lot. In addition, the comment letter
from the IDNR dated July 31, 1991 requested a third new monitoring well downgradient
of the approximate location of the former chemical storage and mixing building.
Well MW-15 was installed at that location. Well locations are shown on Drawing 1.
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The construction details for the new and existing monitoring wells are summarized on

Table 1 and the boring logs are presented in Appendix C.

The monitoring wells were installed in general accordance with the procedures and
protocols specitied in Pollution Control Systems (PCS) Phase III Site Assessment Work
Plan (dated February 22, 1991) and the letter to the IDNR trom Mr. Brian Yeich dated
September 20, 1991.

Borings tor the monitoring wells were drilled with a Mobile B-61 auger rig using
4 1/4-inch L.D. (8.5-inch O.D.) hollow-stem augers. The borings for MW-14 and 15 were
drilled to a total depth of 34 feet and were continuously sampled with a 5-toot core
barrel sampler. The boring for MW-13 was continuously sampled to a depth ot 29 feet.
Soil samples from the borings were visually classitied and logged by the WCC geologist.

The three wells were constructed of 2-inch diameter, flush-coupled, Schedule 40 PVC
pipe with 10-foot sections of 0.010-inch commercially slotted, tlush-coupled Schedule 40

PVC screen. All wells were constructed in accordance with the work plan.

Following installation, the three monitoring wells were developed to increase yield and
to remove any materials which may have been introduced during drilling operations.
The 3 wells were developed by removing a minimum of 10 well volumes of water with
disposable polyethylene bailers. In addition, water quality parameters including
temperature, pH, salinity, and conductivity were measured during development. The
water generated during development was stored on site for tuture evaluation and

disposal.
3.3.2 Groundwater Sampling
Sampling and analysis activities were conducted in general accordance with the

procedures and protocols specitied in the Phase III Work Plan and the UTAS
amendment letter.
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Groundwater samples were collected tfrom the 3 new monitoring wells and the
13 existing wells. Water levels were measured on November 19, 1991 and are
summarized in Table 1. Twelve of the 16 wells were purged on November 19, 1991
with the remaining 4 wells (MW-7, 8 9, and 12) purged on the morning of
November 20, 1991. Samples were collected trom each well on November 20, 1991,
utilizing disposable polyethylene bailers. Samples collected from each well were put
into three 40-ml glass vials and placed in a cooler with ice. Water quality parameters
were also measured in the field and included pH, temperature, and conductivity. Due
to a maltunctioning meter, pH was not measured from all wells. In addition, samples
collected trom MW-2, 5, 6A, 12, 13, 14, and 15 were split with Iowa Department of
Natural Resources ofticials.

Quality assurance samples, including a trip blank and two duplicate samples from
MW-10 and 12 (labeled MW-10D and MW-12D), were collected and submitted to the
laboratory.

All groundwater samples were analyzed by Enseco-Rocky Mountain Analytical
Laboratories tor volatile organic compounds by EPA SW-846 Method 8240. The
analytes included the Supertund Contract Laboratory Program (CLP) Target Compound
List (TCL) volatiles, plus methyl isobutyl ketone, n-hexane, and butanol.
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4.0
RESULTS

4.1 SITE HYDROGEOLOGY

Water levels in the on-site monitoring wells were measured on November 19, 1991 and
are summarized in Table 1. Water levels from the 11 monitoring wells screened in the
upper portion ot the glacial till were used to construct the water level contour map
presented in Drawing 2. The map generally supports the results from previous
investigations. Groundwater flow, at shallow levels in the glacial till, is generally to the
southwest. In addition, as reported in the July 17, 1991, Phase III Site Assessment
Report, based on the water level measurements in the 5 shallow wells screened in the
till material, a zone of perched groundwater exists in the fill material in the vicinity of
the former tank excavation. The fill material is likely recharged through openings in the
asphalt and concrete parking lot. These openings include gravel backfill in the former

tank excavation, cracks in the parking lot, and gravel around the railroad tracks.

Chemical data collected during the course of this investigation supports the hypothesis
that reinforced concrete (RCP) and corrugated metal pipes (CMP) located south and
west of the tormer excavation may be influencing shallow groundwater flow in the fill
and tills. There are insutticient water level data to construct a water level contour map
which clearly retlects tlow to those storm sewer pipes. However, the greater water level
decline between May and November 1991 in MW-10 (1.6 teet) than in the nearby
MW-6B, 7, 9, and 11 wells (0.7 teet to 0.9 teet) also suggests the 24-inch CMP might
be a groundwater conduit. Contaminant concentrations in the vicinity of the pipelines

are discussed in the following section.
4.2 GROUNDWATER SAMPLE RESULTS

Groundwater samples were collected from the 3 newly installed wells and from the
13 existing wells. All samples were analyzed using EPA Method 8240 for volatile
organic compounds. As previously stated, samples obtained from wells MW-2, 5, 6A,
12, 13, 14, and 15 were split with officials from the Iowa Department of Natural
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Resources. Preliminary review of the IDNR results showed general comparability to the
results discussed herein. The analytical results of WCC’s groundwater samples are

summarized in Table 2.

Analytical results ot selected organic compounds have been plotted on the site map in
Drawings 3, 4. 5, 6, and 7. The distribution ot total volatile organic compounds in the
monitoring wells is shown on Drawing 8. Table 2 and Drawings 3 through 8 present the
best overview ot the distribution of specific contaminants in site wells. This section

presents a summary ot the general distribution patterns of the solvents.

Results of this sampling event are similar in many respects to those obtained in the
July 1991 sampling event. The volatile organic compounds detected in the highest
concentrations were toluene, xylene, and methylene chloride. Concentrations of toluene
and methylene chloride were highest in the two monitoring wells screened in the fill
material immediately adjacent to the former tank excavation (MW-1 and MW-2).
Concentrations for individual analytes in MW-1 and MW-2 ranged trom 3,300 to
410,000 pg/L. Concentrations tend to decrease dramatically away from the former tank

excavation particularly to the north and west.

Analytical data trom well MW-6A continues to suggest a secondary source area of
contamination in the vicinity of that well. The total solvent concentration in the well
was 96,970 pug/L.  Major contaminants in MW-6A were toluene (18,000 ng/L),
ethylbenzene (19,000 pg/L), and xylene (57,000 ug/L).

A variety of chlorinated solvents are widely distributed in the wells, typically occurring
at concentrations one or more orders of magnitude lower than toluene, methylene
chloride, and xylene. The primary source of the chlorinated solvents is probably one
of the former underground product storage tanks. One tank previously contained
"Head Flush Solvent" which reportedly consisted of methylene chloride,

trichloroethylene, 1,1,1-trichloroethane, butanol, and ethanol.

917343\RPT.DLK  02/24/92 4-2
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Four compounds were identified in the sample trom upgradient well MW-12. These
included methylene chloride, toluene, hexane, and acetone, all at concentrations at, or
less than, 4.2 ug/L. Methylene chloride, acetone, and hexane were also tound in the

laboratory method blanks at similar concentrations.

Similar results were reported in the samples from the downgradient property line
well MW-14 and the trip blank. Low levels of methylene chloride and acetone were
reported in both samples. Hexane was also reported in the trip blank. All three of
these compounds were reported in the laboratory method blanks at similar

concentrations, suggesting that MW-14 and the trip blank were not contaminated.

Wells MW-10 and MW-13 exhibit solvent concentrations significantly higher than those
in other till wells. In addition, total solvent concentrations are almost six times higher
in MW-13 (107,260 pg/L) than MW-10 (18,230 ug/L), although MW-13 is further
downgradient. At first inspection, these results appear contradictory; however, the
following hypothesis is a possible explanation and supports our recommendations for
proposed additional work (Section 6.0).

The structural till material between the Chemical Storage Building and the vicinity of
well MW-6A remains a significant source area ot volatile organic contaminants. This
fill material consists of soil, rock, and debris. The till underlying the fill material is
composed primarily of medium to highly plastic clays. In this region, clay tills often
exhibit some degree of fracturing in their upper portions. Typically, these fractures are
tight and decrease in trequency with depth. Solvent migration in the upper tills
underlying the till material is probably controlled by this type of fracturing.

The solvent concentrations in wells MW-10 and MW-13 may be explained by the
distribution of fill materials at the site. Solvents are believed to be migrating both
laterally and downward through the fill materials. Near well MW-10, fill material was
encountered to a depth of approximately 8 feet and the well was screened from a depth
of 19.4 to 29.4 feet below grade. The top of the well screen is over 11 feet below the

fill material.
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At well MW-13, fill material was encountered to a depth of 11 teet and the well screen
begins at a depth ot 17.4 feet. In this case, the well screen is only about 6 "2 teet below
the till. The fact that MW-13 is screened about 5 teet closer to the bottom of the fill
material than MW-10 may explain the higher solvent concentrations found in that well.
Moreover, the results from MW-13 may not be representative ot solvent concentrations
only 5 to 10 teet deeper in the till at that location. In other words, the results in
MW-13 are higher relative to other till wells due probably to the proximity ot the fill

material to the screened interval.
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5.0
CONCLUSIONS

This portion of the Site Assessment included the installation ot three monitoring wells
into the native soils, and the sampling ot groundwater trom all new and existing

monitoring wells. The key findings of the field investigation are described below:

In comparison with groundwater analytical results obtained from the July 1991 sampling
event, total solvent concentrations in existing groundwater monitoring wells have

decreased slightly, but follow similar distribution patterns.

Two primary VOC contaminant source areas exist in the fill material. The first is the

area around the tormer tank excavation. The second is in the vicinity of well MW-6A.

Solvent migration from the source area(s) appears to be influenced by the thickness and
heterogeneity of the ftill above the till and contiguration of the till surface. Solvent
contamination in till wells is intluenced by the atorementioned factors, the depth below
overlying till materials, and the lateral distance from contaminant source areas. In
addition, the storm sewer pipes in the area, or the backfill around them, may serve as

an additional solvent migration pathway.

Analytical groundwater results obtained from a monitoring well (MW-14) located
downgradient from the former excavation and along the south property boundary did

not reveal any evidence of off-site contaminant migration.

Finally, analytical groundwater results obtained from monitoring wells MW-11 and
MW-15 located downgradient from the secondary contaminant source area in the
vicinity of MW-6A did not reveal any evidence of significant contaminant migration
from that area, relative to the concentrations present downgradient of the former tank

excavation.
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6.0
RECOMMENDATIONS

Based on the results of this investigation, additional tield work should be conducted to
further delineate the lateral extent ot groundwater contamination and test the

hypothesis that solvent migration is primarily through the fill material.
The recommended investigation includes the following elements:

° Six new monitoring wells (two fill wells and four till wells); and

» Three shallow soil borings.

Proposed well and boring locations are shown on Drawing 9; each item is described

below.

[t is postulated that solvents from the tormer tank area are migrating primarily through
the till materials, traveling along the top of the till and possibly also along the storm
sewer pipeline backfill material. It is also believed that the levels of contamination in
till well MW-13 results from both its downgradient location from the primary source
area and its shallow depth beneath the overlying fill material. Two new wells are
proposed to test this theory. Proposed well MW-13A will be located adjacent to
MW-13 and will be screened in the fill material with the bottom of the well resting on
the till surtace. Proposed well MW-13B will also be placed nearby but will be screened
about 20 feet deeper than MW-13 (Drawing 10). These wells will provide data on
contaminants in the fill, in the upper reaches of the till, and deeper into the till.

Proposed well MW-16 will be located downgradient of well MW-13 on the southwest
side of the main storm sewer line. The purpose of this well is to help define the lateral
extent of contamination and evaluate the intfluence of the 36-inch storm sewer line on

groundwater tlow.
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Proposed wells MW-17A and MW-17B are placed to evaluate groundwater tlow toward
the cooling pond. It fill material is present, MW-17A will be screened in the fill and
MW-17B in the till below it. If the till thickness at this location is less than 8 teet, only

one well will be placed at this location.

Proposed well MW-18 is placed downgradient of well MW-11 and will help evaluate the

etfect ot the 36-inch storm sewer pipeline on groundwater tlow directions.

The three shallow soil borings will be used to evaluate whether solvents are migrating
preferentially along backfill materials. Boring WCS-10is located behind a retaining wall
that is reportedly backtilled with sand. This sand may provide a migration pathway
from the structural fill material to the storm sewer line backfill. Borings WCS-11 and
WCS-12 will be placed adjacent to the primary storm sewer lines. At each location, the
borings will be advanced 5 to 10 feet into the backfill surrounding the storm sewer lines.
Soil cuttings will be field-screened with an HNu for solvents and a soil sample may

optionally be collected from each boring.

In addition, all new monitoring wells and the tollowing existing monitoring wells will
again be sampled for volatile organics by Method 8240: MW-10, MW-11, MW-13, and
MW-14. These wells were chosen so that the investigation will tocus on 1) the solvent
contaminants migrating downgradient from the source areas, and 2) the postulated

preferential route ot contaminant transport through the subsurtace materials.

All new borings will be advanced, wells installed, and samples collected, in accordance
with the procedures and protocol specitied in the Phase III Work Plan and UTAS
amendment letter. All new wells will be surveyed relative to the existing wells. Water
levels will be measured in all existing and new wells at the time of sampling. A data

report will be prepared from this investigation.
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The approximate screened intervals of the new wells are estimated as tollows:

Approximate Screen
Well Screened in Fill or Interval (Feet Below
Well Number Till Ground Surface)
MW-13A Fill 6-11
MW-13B Till 40 - 50
MW-16 Till 25-35
MW-17A Fill 5-10
MW-17B Till 25-35
MW-18 Till 25-35
917343\RPT.DLK  02/24/92 6-3
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TABLLE 1

SUMMARY OFF MONITORING WELL CONSTRUCTION DETAILS AND WATER LEVELS

Elevation of Top Elevation of PVC Casing 5 . Depth of .
of PVC Casing Ground Surface Diameter Total Depth® Sc‘rccnc‘(l lnl.cr\'nl Groundwater (-r(.mndw:llcr
Well LD. Date Installed (feet) (feet) (inches) (feet) Llevation (feet) {tevt) Elevation
MW-1 October 1989 640.94 NA 4 14.21 625.94 - 635.94 Lol 636.50
MW-2 October 1989 640.34 NA 4 12.75 627.24 - 637.24 6.00 033.68
MW-3 October 1989 639.02 NA 4 16.77 622.32 - 632.32 11.89 627.13
MW-4 October 1989 640.94 NA 4 11.92 625.94 - 635.94 4.30 630.04
MW-5 November 1990 640.74 640.98 4 30.00 610.71 - 620.71 7.77 63297
MW-6A November 1990 641.13 641.43 2 13.94 627.26 - 637.26 741 63402
MW-6B November 1990 641.00 641.35 2 31.75 609.27 - 619.27 740 633.54
MW-7 November 1990 638.48 638.69 2 39.88 398.68 - 608.08 11.00 627.48
MW-8 November 1990 641.69 042.00 2 29.88 611.89 - 621.89 6.73 634.94
MW-9 May 1991 639.02 639.20 2 33.58 604.78 - 614.78 15.11 62391
MW-10 May 1991 623.98 624.2] 4 29.69 594.79 - 604.79 2.14 621.84
MW-11 May 1991 627.06 627.27 2 34.31 592.85 - 602.85 5.33 621.73
MW-12 May 1991 643.40 643.66 2 34.74 609.24 - 619.24 7.96 635.44
MW-13 November 1991 623.23 623.53 2 30.48 596.13 - 606.13 2/83 620.40
MW-14 November 1991 628.24 629.14 2 32.70 596.74 - 606.74 11.31 616.93
MW-15 November 1991 629.11 629.81 2 3312 597.41 - 607.41 3.89 625.22
Notes:
! All elevations are in feet above mean sea level.
§ Total depths measured from top of PVC casing on May 30, 1991 and November 35, 1991.

Depth to groundwater measured from top of PVC casing on November 20, 1991.
NA = Data not available.
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TABLE 2

SUMMARY OF ANALYTICAL RESULTS, NOVEMBER 1991, GROUNDWATER SAMPLES

(CONCENTRATIONS IN pg/L)

Compound MW-1 MW-2 MW-3 l MW-4 ] MW.-5 MW-GA I MW-6B I MW-7 ] MW-8 l - MW-9 l MW-10 I MW-11 I MW-12 l MW-13 MW-14 MW-15

Methylene Chloride 13,0001 23,000 43] 24] 1.13 850J 32 273 4.0] 253 11,000 2.6] 2.8 55,000 3.0] 3.0]
Toluene 410,000 410,000 170 770 ND(50) 18,000 34 ND(5.0) | ND(12) ND(5.0) 1,000 ND(5.0) 3.9] 31,000 ND(5.0) ND(5.0)
Hexane 3,300 4,600 - 13 1.5 440 1.3 1.2 - 2.7 220] 23 23 880 2.2 2.0
Acetone ND(3,300) 12,000 33 220 ND(10) 1,5001 69 3.0] ND(25) 3.6] 450] 4.7] 42] 3,200 ND(10) 5.0]
2-Butanone (MEK) ND(33,000) ND(33,000) 757 ND(100) ND(10) | ND(2,500) 25 ND(10) | ND(25) ND(10) | ND(1,000) ND(10) ND(10) 1,600 ND(10) ND(10)
Benzene ND(17,000) ND(17,000) ND(10) ND(50) 1.6] | ND(1,200) ND(5.0) ND(5.0) ND(12) ND(5.0) ND(500) ND(5.0) ND(5.0) ND(2,500) ND(5.0) ND(5.0)
Chlorobenzene ND(17,000) ND(17,000) ND(10) ND(50) 2.6] | ND(1,200) ND(5.0) ND(5.0) | ND(12) ND(5.0) ND(500) ND(5.0) ND(5.0) ND(2,500) ND(5.0) ND(5.0)
1,2-Dichloroethene (Total) ND(17,000) ND(17,000) ND(10) ND(50) 3.1J | ND(1,200) 5.7 16 75 ND(5.0) 110J 6.4 ND(5.0) 7801 ND(5.0) 14
Tetrachloroethene ND(1,700) ND(17,000) ND(10) ND(50) 1.0] | ND(1,200) ND(5.0) 220 86 ND(5.0) 810 ND(5.0) ND(5.0) 2,100] ND(5.0) ND(5.0)
1,2-Dichloroethane ND(17,000) ND(17,000) ND(10) ND(50) 45 | ND(1,200) ND(5.0) ND(5.0) | ND(12) ND(5.0) ND(500) ND(5.0) ND(5.0) ND(2,500) ND(5.0) ND(5.0)
Trichloroethene ND(7.000) ND(17,000) | ND(10) ND(50) 26 | ND(1,200) 3.8J 85 84 ND(5.0) 2,000 3.2] ND(5.0) 5,500 ND(5.0) 8.4
Ethylbenzene ND(17,000) ND(17,000) ND(10) ND(50) ND(5.0) 19,000 4.6] ND(5.0) | ND(12) ND(5.0) 140J ND(5.0) ND(5.0) 1,200] ND(5.0) ND(5.0)
Xvlenes (Total) ND(17,000) ND(17,000) ND(10) ND(50) ND(5.0) 57,000 66 ND(5.0) | ND(12) ND(5.0) 360] ND(5.0) ND(5.0) 2,700 ND(5.0) ND(5.0)
Carbon Disulfide ND(17,000) ND(17,000) ND(10) ND(50) ND(5.0) | ND(1,200) 4.0J 16 | ND(12) 1.8 ND(500) ND(5.0) ND(5.0) ND(2,500) ND(5.0) ND(5.0)
1,1-Dichloroethane ND(17,000) ND(17,000) | ND(10) ND(50) ND(5.0) | ND(1,200) 211 ND(5.0) | ND(12) 1.3] ND(500) ND(5.0) ND(5.0) ND(2,500) ND(5.0) 1.1]
Vinyl Chloride ND(33,000) ND(33,000) | ND(20) ND(100) ND(10) | ND(2,500) ND(10) 41J | ND(25) ND(10) | ND(1,000) ND(10) ND(10) ND(5,000) ND(10) ND(10)
Carbon Tetrachloride ND(17,000) ND(17,000) | ND(10) ND(50) ND(5.0) | ND(1,200) ND(5.0) ND(5.0) 43 ND(5.0) ND(300) ND(5.0) ND(5.0) ND(2,500) ND(5.0) 3.4]
Chloroform ND(17,000) ND(17,000) ND(10) ND(50) ND(5.0) | ND(1,200) ND(5.0) ND(5.0) 9.8J ND(5.0) ND(500) ND(5.0) ND(5.0) ND(2,500) ND(5.0) 7.9
1,1-Dichloroethene ND(17,000) ND(17,000) | ND(10) ND(50) ND(5.0) | ND(1,200) ND(5.0) ND(5.0) | ND(12) ND(5.0) 540 ND(5.0) ND(5.0) 1,2007 ND(5.0) ND(5.0)
1,1,1-Trichloroethane ND(17,000) ND(17,000) ND(10) ND(50) ND(5.0) | ND(1,200) NI(5.0) ND(5.0) | ND(12) ND(5.0) 1,600 ND(5.0) ND(5.0) 2,100 ND(5.0) ND(3.0)
Total Volatile Organic Compounds 426,300 449,600 214.8 1,027 81.9 96,790 188.1 53.7 301.8 119 18,230 19.2 13.2 107,260 52 454

Not detected (detection limit).
Result is detected below the reporting limit or is an estimated concentration.
Compounds listed are ones which were detected during the sampling event. For a complete list of analytes, see Appendix F.
All samples collected on November 20, 1991.
Acetone, methylene chloride, and hexane were detected in laboratory method blanks at total concentrations ranging from 1.3 to 11.4ug/L.
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WORK PLAN AMENDMENT LETTER




N2 UNITED SlarHhrs, Bimsioat O,
% TECH NOLOGIES 203/728-7000

September 20, 1991

Jim Thayer
Environmental Specialist
Solid Waste Section
Iowa Dept. of Natural Resources ' :
Wallace State Office Building
Des Moines, IA 50319

cn
~o
L

Re: Additional Work Activities to be conducted at the
Former Sheller-Globe Facility, 3200 Main St., Keokuk;\Iqwa

Dear Mr. Thayer:

In response to your letter of July 31, 1991, this letter will fullfill the IDNR requirements of
Sheller-Globe concerning the submittal of a work plan for the additional work to be
conducted at the site this Fall. As you are aware, Sheller-Globe has submitted two
previous workplans which included procedures and protocols for well drilling and soil and
groundwater sampling activities. The proposed additional site work is very similar to those
activities performed earlier. As we discussed by telephone, in an effort not to generate
another lengthy work plan document I will reference portions of the Pollution Control
Systems (PCS) Phase III Site Assessment Work Plan (dated February 22, 1991) in this
letter, when appropriate, since the procedures or protocols for the proposed work will be
identical or very similar.

In the Phase III Site Assessment Report, prepared by Woodward-Clyde Consultants
(WCC) dated July 1991, two additional monitoring wells were proposed downgradient of
monitoring well MW-10. These well locations are situated downgradient of the present
chemical storage and mixing building and the former underground storage tank locations.
The IDNR letter (7/31/91) requested that a third well be installed downgradient of the
approximate location of the former chemical storage and mixing building. As part of the
additional investigative activities at the site Sheller-Globe will install these three wells at
proposed locations shown in Attachment I. Two of these well locations were previously
proposed in the WCC Phase III Site Assessment Report. The proposed well locations are
approximate and may need to be moved slightly due to obstacles encountered in the field.



Jim Thayer
Iowa Dept. of Natural Resources
September 20, 1991

The three monitoring wells will be installed in accordance with the procedures described in
the PCS Work Plan. The well screen lengths will be ten (10) feet and consist of 0.010-inch
machine slotted screen. Soil samples from the soil borings (advanced at the well locations)
will also be collected in accordance with the soil sampling procedures (or equivalent
protocol) discussed in that work plan. However, the soil sampling interval will be 2.5 feet
instead of 5.0 feet. The soil samples will only be collected and used to characterize the
stratigraphy at each well location. No soil samples are planned for submittal to a
laboratory. The borings and wells will be advanced/installed to a maximum depth of
thirty-five (35) feet using hollow-stem augers. Soil boring logs, well installation details and
chain of custody records will also be used and generated as part of this phase of work. The
forms which will be used will be identical to those included in the WCC Phase III Site
Assessment Report.

During the conduct of the field activities the ground and top of well casing for each of the
three new wells will be surveyed relative to one of the existing wells. Within approximately
seven to fourteen days after the installation of the three proposed wells, groundwater
samples will be collected from all the monitoring wells in and around the former
underground storage tank locations. This will be a total of sixteen (16) wells.
Measurements of pH, temperature, salinity, and conductivity will be recorded in the field
during the sampling. Prior to the groundwater sampling, depth to water measurements will
be recorded for use in developing an updated groundwater contour map at a later time.
The groundwater samples will be collected in accordance with the procedures (or
equivalent protocol) described in the PCS Work Plan. The samples will be submitted to a
certified laboratory for analysis of the EPA Method 8240 volatile organic compounds,
along with methyl isobutyl ketone, n-hexane, and butanol. For quality control purposes,
two groundwater samples will be submitted to the laboratory in duplicate along with one
trip blank sample.

At the conclusion of the field work and data evaluation, a report will be prepared
describing the field and analytical methods, field and laboratory data, findings, and
conclusions. The report will contain tables of the contaminant concentrations in the
groundwater, an updated groundwater contour map, a contaminant distribution map for
the three or four primary contaminants in the groundwater, boring logs, well installation
details, sampling data sheets, and chain of custody records. This report will also include
recommendations for further work if warranted.



Jim Thayer
Iowa Dept. of Natural Resources
September 20, 1991

The scheduling for this additional work will depend on obtaining IDNR approval for the
proposed work and on work scheduled for the Grimes/Sheller-Globe Superfund site. The
field activities to be conducted for the Superfund project are scheduled to begin October 1,
1991. The work activities for both projects are being performed by WCC. At this time we
are planning to use the same drilling company to perform the drilling services required for
both sites. Therefore, Sheller-Globe proposes that the drilling for the former Sheller-

Globe plant site be scheduled to begin at the end of the drilling program for the superfund
project.

At this time we anticipate the drilling activities for the superfund project to take
approximately four to six weeks. Therefore, drilling at the plant site would occur sometime
during mid to late November, 1991. The drilling activities would take approximately three
to five days to complete, followed by a seven to fourteen day period (allowing the new wells
to settle) after which all wells would be sampled. The final report would then be submitted
to the IDNR approximately sixty (60) days after the groundwater sampling was completed.
This allows three to four weeks for turn around of the sample results at the laboratory.

Under this proposed schedule the final report would be available to the IDNR in early to
mid February, 1992.

The WCC Phase III Site Assessment Report also recommended the evaluation of a soil
vapor extraction system for remediating the soils and perched groundwater in the former
underground storage tank area. Sheller-Globe has received several proposals for
conducting a pilot test of such a system (various alternative systems). Sheller-Globe is
planning on conducting the pilot test at the site during the Fall of 1991. I will be sending
you the details for this pilot test prior to the work being conducted.

Sheller-Globe is seeking to enter into a formal consent agreement with the IDNR for the

conduct of this remedial project. I will be contacting you in the near future to discuss this
matter.




Jim Thayer
Iowa Dept. of Natural Resources
September 20, 1991

If you have any questions concerning the proposed activities discussed herein, please feel
free to call me at (203) 728-7622.

Very Truly Yours;

Brian J. Yeich
Corporate Environmental Project Scientist

cc: Joe Gregg, Esq.
David A. Dods
Frederick W. Johnson
Harold R. Gibson



APPENDIX B
IOWA DEPARTMENT OF NATURAL RESOURCES COMMENT LETTER




TTACHMEN T T

. ACAD R11 ¢2
1=600

99,/89/91 10:06: 51

Mvg}—g LEGEND:
X FACILITY —++++ RAILROAD TRACK
‘ MACHINE ‘ BUILDINGS
50,000 GALLON | \ SHOP & MW—BA LOCATION OF EXISTING
-_— W
PROPANE TANKS-x | \\ ;%KOF T MONITORING WELLS
‘ 1 4 MW—9 LOCATION OF MONITORING
lk WELLS INSTALLED IN MAY, 1991.
Mv{v}}—7
MVZB_S EMW—13 LOCATION OF PROPOSED
4 MONITORING WELLS
FORMER TANKS "\FMW_12
TOLUENE EXCAVATION
TANK
O T APPROXIMATE LOCATION
\ OF FORMER PRODUCT LINE
COOLING \\ _&
POND — CHEMICAL | — = === == =
\ - STORAGE - \\,\ \
BLDG. MW—4 \ \
% N\ '
— > APPOXIMATE
TOE OF > - == LOCATION OF
SLOPE B | FORMER
MW=2 \ —— CHEMICAL
STORAGE AND
A\ MIXING
=8 MW—6A A\’ BUILDING
N MW—10 MW—6B
MW—15 '
&
=
MW—114 X ‘
50 0 50 100
,,i? ”3:“ S L, e e
EMPLOYEE SCALE FEET
PARKING
MW—14 LOT FORMER SHELLER — GLOBE FACILITY
] KEOKUK, IOWA
3| Woodward—-Clyde Consultants
21 Engineers, Geologists, And Environmental Scientists
o
e EXSITING AND PROPOSED
— = MONITORING WELL LOCATIONS
Q|orawn:  M.A.L. |DATE: 07/01/91 PROJECT NUMBER FIG. NoO.
2 [cuecken: 0.TF |oate: 4 /G /91 91P7343—4 1




’91 15:49 UTC 203 728 6568 | e

STATE OF
TERRY E. BRANSTAD. GOVERNOR DEPARTMENT OF NATURAL RESQURCES
LARRY J. WILSON, pirecToRr
July 31, 1991 RECEIVED
Brian J. Yeich :
Corporate Environmental Scientist AUG 23 1531
United Technologies REMEDIATION GROUP

Hartford, Connecticut 06101

RE: Sheller-Globe,w3200 Main St., Keokuk, Iowa

Dear Mr. Yeich:

We have had an opportunity to review the July 17, 1991 Phase III
Site Assessment Report for the above referenced site. The follow-
ing comments relate to our concern about future activities at the
site and some perceived needs with regard to Chapter 133. We
would like to see the following activities performed in addition
to the installation of two monitoring wells listed under recomm-
endations on page 6-2 of the report.

(1) An additional monitoring well located in the area downgradi-
ent of the approximate location of the former chemical storage
and mixing building. This well should help determine the horizon-
tal extent of the main contaminant area in a southeasterly direc-
tion, 1in addition to revealing possible contamination from the
former building area.

(2) After installation of the three new monitoring wells, as ref-
erenced above, sampling of ALL existing wells for volatile organ-
ics. Sampling of ALL existing wells will help to determine the
true 1level of contaminants in MW-12. If a consistent excessive
level of vinyl chloride persists in MW-12, a new background well
may have to be installed. Sampling of ALL wells will also provide
more information on which to base future investigative activities
in the area of MW-S, MW-7, and MW-3.

The depth of MwWw-4 (11.92 ft.) listed on TABLE 1 of the report
differs from that of previous reports (15 ft.) and an error ex-
ists in the depth to groundwater for MW-4 in TABLE 1. We have
noted the differences on our copy.

We will look forward to reviewing a detailed corrective action
plan for remediation of groundwater near MW-1, MW-2, MW-3, and
MW-4 using a vapor extraction system. Please realize that subse-
quent investigative results may necessitate the alteration or en-

hancement of the proposed system.
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Brian J. Yeich

Page 2

P.3

We will look for a workplan addressing items (1) and (2) as ref-

erenced above by September 9, 1991. Thank you
ation in this matter.

Sincerely,

Jim Thayer
Environmental Specialist
Solid Waste Section

cc: Field Office 6
Harold Gibson, Schlegal Corp.

for your

cooper-
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BORING LOG MW-13
PROJECT NAME Sheller-Globe Facility SHEET 1 of 2
PROJECT LOCATION Keokuk, Iowa PROJECT NO. 91C7343
LOGGED BY C. Fitzgerald DRILLED BY Matt I edford TASK NO. 0031
SURFACE ELEVATION 6235 ELEVATION DATUM MSL DATE 11/6/91
GROUND WATER Water enters at 17.5° ATD RIG Mobhile B-61
OBSERVATIONS
K SAMPLE
G =
- AN g| & FIELD
Elwiw Tl Q DESCRIPTION 2| g
a (13| % s 2> NOTES
w - w
S |"g 8| g 7 @
Bl 8 x i
0 = —r—
— Concrete .,*F,"! 4 Boring advanced
T ~  Stiff, olive-brown to dark olive-brown, *E: E i §§ with 4 1/4" LD.
low to medium plastic silty clay FILL with Bt 4 HSA
. - rock fragments and organics ‘E}i{i: e s PL
11 -
. L _E}iﬁii HNu = Back
il gag Ground (BG)
L 4l inside sample
5 .
— — —8.igt
i 4
. - bl
Becoming soft, black with chemical odor i:;{:{_ ] WC>PL
| B8]
= - ity
Hie 4 HNu = 3 ppm
11, ..
_ L s i inside sample
L 615
L . . . . _:E:M 615 HNu = 10 ppm
Becoming olive-brown with some iron e | inside augers.
— | staining et Breathing
10 E:E:E:_ 4 Zone=Back
- HH Ground (BZ=BG)
Firm to stiff, olive-brown to dark olive- y_ _
4 | brown, low plastic silty CLAY with some 4 /
iron staining (CL) %_ i Hn}é =2 pplm
4 L 4 inside sample
%' 610 1
15— — - /
- - qé
i | Very dense, dark yellowish-brown to 4;;.15 HNu = BG inside
reddish-brown, poorly-graded fine- 14 605 sample
4 | grained SAND with silt and clay (SP-SC) 45 .
A 1 Sand is saturated
20— — - 1] .
Very stiff, dark yellowish-brown to ?' 7 C(‘)lltiUDgs are wet
7 ~ reddish-brown with some gray mottling, 7] / (Olive)
highly plastic CLAY with fine to coarse /' 7
. - sand and trace fine gravel (CH) . /
] " With a vertical fracture (fracture surface _/ L 600 -
i | is gray) _%
25 R

OWoodward-CIyde Consultants

Fi
%PPLH 17- 92



BORING LOG MW-13
PROJECT NAME Sheller-Globe Facility SHEET 2 of 2
PROJECT LOCATION Keokuk, Iowa PROJECT NO. 91C7343
LOGGED BY C. Fitzgerald DRILLED BY Matt I edford TASK NO. 0031
SURFACE ELEVATION 6235 ELEVATION DATUM MSL DATE 11/6/91
GROUND WATER Water enters at 17.5° ATD RIG Maobile B-61
OBSERVATIONS
K SAMPLE
s w g
2 =l 2| Y% al g FIELD
Eolwiyl T 9 DESCRIPTION Ql g
G (=8l a] - =2 NOTES
858 H g > 2
x| w | % w
25 =
SAME: Very stiff, dark yellowish-brown to B i
4 reddish-brown with some gray mottling, /
highly plastic CLAY with fine to coarse / u ]/ WC=PL
4 sand and trace fine gravel (CH) /
with thin (2") fine sand seam / | HNu = BG inside
4 2 . . / sample
ecoming more gravelly i 1
| 7/ 595
i | Bottom of borin
30— g
L § 29
o 2" PVC Monitoring
L ] Well installed upon
4 completion of
L | boring
=4
- 5% —
35—
- 585
40—<
- 580 ~
-
- 1
45—
- 575
50

OWoodward-Clyde Consultants

F'%ure No. A-2
PPL/1-17-92




BORING LOG MW-14
PROJECT NAME Sheller-Globe Facility SHEET 1 of 2
PROJECT LOCATION Keokuk, lowa PROJECT NO. 91C7343
LOGGED BY C. Fitzgerald DRILLED BY Matt Ledford TASK NO. 0031
SURFACE ELEVATION 629.1 ELEVATION DATUM MSL DATE 11/6/91
GROUND WATER Water enters at 22° ATD RIG Mobile B-61
OBSERVATIONS
R SAMPLE
S w g
s & 2| % al B FIELD
w9 DESCRIPTION Q| ¢
a (35 El > NOTES
a8 |FlolH| & Ll -
w| o
< 0 o w
0 = -
M\ Asphalt Y Boring advanced
Dark brown, low plastic silty clay FILL o 4 with41/4"LD.
with rock fragments and gravel / HSA
" Firm to stiff, reddish to yellowish-brown, T 71 HNu = Back
medium plastic CLAY with fine to coarse i | Ground (BG)

sand and trace fine to medium gravel (CL)

Contains numerous horizontal and vertical
fractures (some fracture surfaces are iron-

- Stiff to very stiff, reddish-brown with
some gray mottling, highly plastic CLAY
+~ with fine to coarse sand and trace fine

to medium gravel with numerous iron-

- stained fractures (CH)

-

Some fracture surfaces are gray

15—

Beginning to contain less fractures

—\stained) /

A

25

eWoodward-Clyde Consultants

inside sample

6257 wc > PL

WC > PL

620 HNu = BG inside
sample

HNu = BG inside
augers and inside
sample

Boring advanced to
19’ on 11-5. Augers
left in hole. Boring
continued on 11-6.

Kl

| =Cuttings are muddy

605

F%ure No. A-3
PPL/1-17-92



BORING LOG MW-14
PROJECT NAME Sheller-Globe Facility SHEET 2 of 2
PROJECT LOCATION Keokuk, lowa PROJECT NO. 91C7343
LOGGED BY C. Fitzgerald DRILLED BY Matt Ledford TASK NO. 0031
SURFACE ELEVATION 6291 ELEVATION DATUM MSL DATE 11/6/91
GROUND WATER Water enters at 22’ ATD RIG Mobile B-61
OBSERVATIONS
K SAMPLE
" > & 4| 8
< x|l 2| Y gl E FIELD
EolE|Y e S DESCRIPTION g < NOTES
& 1> |8 w . > o
a |8l &l & -
x| w| & =
25 =
SAME: Stiff to very stiff, reddish-brown ]
4cs | with some gray mottling, highly plastic
CLAY with fine to coarse sand and trace WC > PL
4 | fine to medium gravel with numerous iron
stained fractures (CH) HNu = BG inside
4 L sample
With a rounded cobble (2")
i 600
30— " Becoming more sandy ]
1C8 b= 4
i Very dense, reddish-brown, poorly-graded i
4 - fine SAND with silt and clay (SP-SC) ]
Very stiff, reddish-brown, highly plastic
CLAY with fine to coarse sand and trace 595 -
. - fine to coarse gravel (CH) Betton of boring
34’
- L i 2" PVC Monitoring
Well installed upon
- |- i completion of
boring
wd - | ]
T i - 590
40— — L o
7 i - 585
45— — - -
-~ r— | .
7 il - 580
50
9Woodward-Clyde Consultants Figure No._ A-4




BORING LOG

MW-15

SHEET

PROJECT NO.
TASK NO.

DATE

1 of 2

91C7343

0031

RIG — MobhileB-61

11/5/91

SYMBOL

A R R R R ey

PROJECT NAME Sheller-Globe Facility
PROJECT LOCATION Keokuk, Iowa
LOGGED BY C. Fitzgerald DRILLED BY Matt I edford
SURFACE ELEVATION 629.8 ELEVATION DATUM MSL
GROUND WATER Water level at 31’ 1 hour AD
OBSERVATIONS
K SAMPLE
“* L
% Z1 9 |
T el Z| ¢
Eolwiw T 9 DESCRIPTION
a
L |I>|8lw .
W l-|olH| o
wl o| &
@l w
. o
—\Asphalt
T ~ Firm, yellowish-brown with some gray
CS mottling, medium plastic silty CLAY with
7 - fine to coarse sand and trace fine to
medium gravel (CL)
_{ -
5— B
1CS : » :
Stiff to very stiff, yellowish-brown,
- L highly plastic CLAY with fine to coarse
sand and trace fine to medium gravel (CH)
b ” With a vertical fracture (fracture surface
| is gray)
10 [ With a verticle and horizontal fracture
Jcs | (fracture surfaces are gray)
] " Becoming very stiff
16 =
— CS -
] [ With vertical fracture (fracture surface
- | is gray, silty)
20— —
— CS —
25

OWoodWard-Clyde Consultants

ELEVATION

FIELD
NOTES

605

Boring advanced
with 4 1/4" LD.
HSA

HNu = Back
Ground (BG)
inside sample
WC > PL

HNu = BG inside
sample
WC > PL

WC > PL

HNu = BG inside
augers

HNu = BG inside
sample

Cuttings are moist

Figure No. A-5
PL/1-17-92




BORING LOG

MW-15

PROJECT NAME Sheller-Globe Facility SHEET 2 of 2
PROJECT LOCATION Keokuk, Towa PROJECT NO. 91C7343
LoGGepBY_— C.Fitzgerald ~ DRILLED BY Matt I edford TASK NO. 0031
SURFACE ELEVATION 629.8 ELEVATION DATUM MSL DATE 11/5/91
GROUND WATER Water level at 31° 1 hour AD RIG Mobile B-61
OBSERVATIONS
R SAMPLE
N >| 8 4l 8
2 x 2| Y gl B FIELD
AR EIEAR DESCRIPTION g < NOTES
W > 10| u & > o
87185 g =
@l w| % -
25 =
SAME: Very stiff, yellowish-brown,
1cs | highly plastic CLAY with fine to coarse /" 7
sand and trace fine to medium gravel (CH) / Sampler is wet
b | Contains a few fractures (fracture surfaces /
| contain fine sand and silt) /— -
30— — . : , / 600
Contains sand and silt- filled horizontal /
1cs | and vertical fractures. Sand is wet /— 1¥
/ ~ Water level 1 hour
¥ L . /' 7 after drilling
With iron staining / Cuttings are wet
4 B . . / B 7 Sampler is wet
Contains vertical fracture (fracture surface /
is gray) A- 7
35— - - 595 Botton;4 ?f boring
s L B 7 2"PVC Monitoring
Well installed upon
4 L i 7 completion of
boring
40_ - B 590 7
45— — Rl
— r— r T
50 - 580 -
OWoodward-Clyde Consultants Figure No. A-6
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GROUND WATER MONITORING WELL REPORT

Project Name Sheller-Globe Facility Monitor Well No, MW-13

Location Keokuk. Iowa

Project No. 91C7343

tnstafied by Winnek, Inc. (Matt Ledford)

Date 11/6/91

Inspected by Cnris Fitzgerald Time

15:30

Method of Instatation 4 1/4" 1.D. HSA

Remarks

Monitoring well is flush mounted.

- Elevation of top of riser pipe

623.23’

Refer to
] boring MW-13
for detailed
1 description

H N\\\\\\|

~——Height of riser above ground _NA

~— Ground Elevation £23.53'

1.0./Type of surface casing_N_/_f__.__

Type of surface seal N/A

f«——— Depth of surface seal N/A

LD./Type of riser pipe 2" Flush

coupled Sch. 40 PVC
Type of backfifl Puregold grout

A

e Depth of top of seal 13.4"

.5" Bentonite
pellets
Depth of top of filter pack

Type of seal

15.4'

B NNNNN\N

17.4"

PR S Sl tedll = PP

e Depth of top of screen

- Type of filter pack Arkhola 12-28

Silica sand

ID./Type of screen2” Flush
coupled Sch, 40 pyC

Screen slot size _0.010"

Depth of bottom of screen 27.4"'

::}<___.__._._ Depth of bottom of plugged bank 28.0"

section

....... Depth of bottom of boring _29.0'

Type of backfill below monitoring well

e Arkhola 12.28 Silics sand

8“

o Diameter of boring

Woodward-Clyde Consultants




GROUND WATER MONITORING WELL REPORT

Project Name Sheller-Globe Facility

Monitor Well No. MW- 15

Location Keokuk, Iowa Project No. 91C7343
Instailed by Winnek, Inc. (Matt LEdfOY‘d) Date } ;Z ? é 91
inspected by __ Criris Fitzqerald Time .
Method of instalation _4 1/4" 1.D. HSA
Remarks
Monitoring well is flush mounted
e Elevation of top of riser pipe 629.11"
<———Height of riser above ground _N/A
. <— Ground Elevation 629.81"
1 ; "’-———I.D.IType of surface casing /A
lboring MW-15 for
jfor detailed ."——————Type of surface seal N/A
|description .
) «—————Depth of surtace seal N/A
. 1.D./Type of riser pipe 2" Flush
coupled Sch. 40 PVC
| - Type of backfin Puregold grout
18.4"
4 2 7 Depth of top of seal
1 9 é.—————'rype of seal 5" Ber]n]:o:ite
4 / 4 pellets .
ﬁ e Depth of top of filter pack 20.4
. N e A na Depth of top of screen 22.4
o o
& - .
1 o g Type of fiiter pack Arkhola 12-28
- do' Samy 1 Silica sand
o i
1 N 1D./Type ot screen2 Flush
- G i o _coupled Sch, 40py¢c
. ::j;__"" 5 Screen slot size _0-010"
] :;f‘_ ‘ Depth of bottom of screen LI
i . 4 b e—  Depth of bottom of plugged bank .
o . section 33.0
| S Type of backfill below monitoring well
e e - Depth of bottom of boring 34.0°
f——t Diameter of boring 8"

Woodward-Clyde Consultants




GROUND WATER MONITORING WELL REPORT

Project Name

Sheller-Globe Facility

Monitor Well No. MW-14

Location Keokuk, Iowa

Project Na: 91C7343

Installed by Winnek, Inc.

(Matt Ledford)

Date 11/6/91

Chris Fitzgerald

Time 09:15

inspected by
Method of Instaliation

4 1/4" 1.D. HSA

Remarks

Monitoring well is flush mounted

628.24"

Refer to
boring MW-14
1 for detailed
4{ description

i

|

f«——————Depth of surtace seal

Elevation of top of riser pipe
-—— Height of riser above ground NA

629.14'

-— Ground Elevation

I.D./Type of surface casing _N{ﬁ_

Type of surtace seal N/A

N/A

1D./Ty Fed of riser pige 2" Flush
e

coup Sch. 40

Type of backfil Puregold grout

Depth of top of seal 18.4"

.5" Bentonite

1 NNNNNNN

Type of seal
pellets

Depth of top of fiiter pack

20.4"'

EE NN\

Depth of top of screen 22.4"'

12-28

1
HEHHHE

Type of filter packArkhola
Silica sand

1.D./Type of screen2” Flush

coupled Sch, 40- pyC
Screen slot size _0.010"

Depth of bottom of screen 32.4°

........

Depth of bottom of plugged bank
section

Type of backfill below monitoring well

Arkhola 1228 Silica sand

34.0'

33.90.

Depth of bottom of boring

Diameter of boring 8"

wOodward-Clyde Consultants
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SAMPLE COLLECTION FIELD SHEETS




A VOODWARD-CLYDE CONSULTANTS

\ 4 P.0. BOX 3777
5055 Antioch Road
Overland Park, Kansas 66203

(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: S Fedkuk PROJECT NUMBER: _ Q(C 7343
s M\
SAMPLE NUMBER: NLo =/ PERSONNEL: Djﬁés/ D Yeceur
LOCATION DESCRIPTION Moo= QAiveddl, east b vanks
14

: /
SAMPLE MEDIA (circle one): GROUNDWATER  SURFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES NO : SPLIT SAMPLE NUMBER:
WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: e 2%

COLLECTION:  YR: q( MO:_((  DAY:_2(’ TIME: /{3, METHOD: &ulec
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
2 =~ 40 M\Q— \/Oﬂ i 824y VO\«*-\\QS

FIELD ANALYSIS

TEMPERATURE,'C DATE __ pumel /134l
SAMPLE pH TIME __ Savhpled 1 /z0/a(
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE , pH BUFFER AFTER
COMMENTS __ ol ousel) D 3

(ond) go | k1o | I

e Z @.
DEVELOPMENT/PURGING | |
DATE CASING DIAMETER g «
WATER LEVEL BEFORE 4, 4%/ & (8 WELL DEPTH—SGUNDED)- /.2
WATER LEVEL AFTER e TIME STARTED
EST. VOLUME REMOVED & cal . TIME COMPLETED
HNu/OVA, BACKGROUND (0 . L METHOD Ml
HNu/OVA, WELL HEAD 10- 2570 HNu/OVA, BREATHING ZONE %6
COMMENTS




MA WOODWARD-CLYDE CONSULTANTS

wr P.0. BOX 3777

5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242
WATER SAMPLE COLLECTION FIELD SHEET
PROJECT NAME: SO Kedkulk PROJECT NUMBER: AtCT343

SAMPLE NUMBER: MUO-2 PERSONNEL: _D Deés  D. Keceur

LOCATION DESCRIPTION N W= "1
SAMPLE MEDIA (circle one): (GROUNDWATER  SURFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES . GPLITSAMPLE NUMBER: cp\ T wy TR

WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 760"

COLLECTION: YR: g MO: [t DAY: 2  TIME:[2@0 METHOD: Yoq lep
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
3- 440K VCHA 4 C Q24c uds

FIELD ANALYSIS

TEMPERATURE, 'C DATE _puraed  1\/mAl
SAMPLE pH TIME 9«@\4 u /zofat
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE pH BURFER AFTER
COMMENTS %‘9 0 ( F\E - ‘
Co 334 | [dae |
TEm 1
DEVELOPMENT/PURGING
DATE CASING DIAMETER y"
WATER LEVEL BEFORE 4.66/ 3. WELL DEPTH (SEUNBEBY_ 12.R]'
WATER LEVEL AFTER Ky TIME STARTED
EST. VOLUME REMOVED b gal. TIME COMPLETED
HNu/OVA, BACKGROUND 072 METHOD _  laild~e,
HNu/OVA, WELL HEAD 00 - 16® HNu/OVA, BREATHING ZONE B
COMMENTS




M4 VOODWARD-CLYDE CONSULTANTS
' P.0. BOX 3777
5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242
WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: S Reovu b PROJECT NUMBER: 4(CT73473

SAMPLE NUMBER: M -3 PERSONNEL: DTele  D. Kecour

LOCATION DESCRIPTION  muwi-?d  wosk ot ez uiate  Stomee  Shodl
; e
SAMPLE MEDIA (circle one): @SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES ®O : SPLIT SAMPLE NUMBER:

WATER LEVEL:
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 1% O5 '

COLLECTION:  YR: {{\ MO: (( DAY: 2¢ TIME: IS¢ METHOD:  Lalec
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
5 4ol OB " ¢ @240 vols.

FIELD ANALYSIS

TEMPERATURE,C DATE (/1 )e —pumed
SAMPLE pH TIME W[20/a| = onog
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE pH BUFFER AFTER
COMMENTS __vol. pueg O ] qg [

Cond) Qee N4 |

YO ' [ |

DEVELOPMENT/PURGING
DATE CASING DIAMETER g '
WATER LEVEL BEFORE (.23 / —(uX*  WELL DEPTH (SEUNDEDT _ /6.8
WATER LEVEL AFTER oy TIME STARTED
EST. VOLUME REMOVED d Ral TIME COMPLETED:
HNu/OVA, BACKGROUND .79 METHOD
HNu/OVA, WELL HEAD A.2 HNu/OVA, BREATHING ZONE
COMMENTS




A VWOODWARD-CLYDE CONSULTANTS

wr P.0. BOX 3777

5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: _ S G KeokuW, PROJECT NUMBER: 411343
SAMPLE NUMBER: A Sl | PERSONNEL: PDel, D Kecewy

LOCATION DESCRIPTION __ Mus ¢ nex) 4o donwer Cxowdion (= o)

SAMPLE MEDIA (circle one): GROUNDWATER  SURFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES NO : SPLIT SAMPLE NUMBER:
WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: Yyl '
COLLECTION:  YR: A\ MO: 1 DAY: 2 C TIME: /¢3¢ METHOD: %::”\Qr
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
|
>- Howd VR Lr @€ 2240 Jo\s,

FIELD ANALYSIS

TEMPERATURE, C DATE  powed  it/q [q
SAMPLE pH TIME sm:(‘;\f& B
SALINITY, PARTS PER THOU APPEARANCE

CONDUCTIVITY, umhos/cm ODOR

pH BUFFER BEFORE  _ pH BUFFER AFTER

COMMENTS _yol . poreet) 9 7 aal |

cond” (360 PLY?, I

Temp (027 1g°C | S |
DEVELOPMENT/PURGING

DATE ‘ CASING DIAMETER h
WATER LEVEL BEFORE .30 / 2 ¥un| ~ WELL DEPTH (SOQMBERY (1.4’
WATER LEVEL AFTER Ao~y TIME STARTED

EST. VOLUME REMOVED Ll TIME COMPLETED

HNu/OVA, BACKGROUND @.2 METHOD bl ina

HNu /OVA, WELL HEAD 1.0 HNu/OVA, BREATHING ZONE B (¢

COMMENTS




o
2

M4 VOODWARD-CLYDE CONSULTANTS
P.0. BOX 3777
' 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: S-G WReolkulw
SAMPLE NUMBER: MW -5

PROJECT NUMBER: _q(C 7343
PERSONNEL: Dpble D \Letoa

LOCATION DESCRIPTION
SAMPLE MEDIA (circle oné)._GROUNDWATER) ~SURFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES NO :@SAMPLE NUMBER: ool «y IDAVR
WATER LEVEL: ] T WA S Sivds
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: /8,9

COLLECTION: YR: 4( MO: [ DAY: 2(¢ TIME: (||S METHOD: _ ‘oaler
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
2 WU OB &% 22040 Joh 2

FIELD ANALYSIS

TEMPERATURE,C DATE w/ia [a
SAMPLE pH TIME ufzafal
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE ~ pH BUFFER AFTER
COMMENTS _vol- pumel) O | [ | O3 \
o™ |pe| 625 He (715
remp (ICJ "“,( Hi' |
DEVEL OPMENT/PURGING ‘
DATE CASING DIAMETER
WATER LEVEL BEFORE 2.77' /="[¥  WELL DEPTH (SOUNDED)
WATER LEVEL AFTER Aad TIME STARTED
EST. VOLUME REMOVED 27 Iy TIME COMPLETED
HNu/OVA, BACKGROUND  ©.3% METHOD
HNu /OVA, WELL HEAD .- ¢ HNu/OVA, BREATHING ZONE g 0.2
COMMENTS




A VWOODWARD-CLYDE CONSULTANTS

W P.0. BOX 3777

5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242
WATER SAMPLE COLLECTION FIELD SHEET
PROJECT NAME: S & KerkidA PROJECT NUMBER: _q1C 73433

SAMPLE NUMBER: MW -5~ PERSONNEL: T?lzgi D Kecewv

Z

LOCATION DESCRIPTION _pu - cludel, enst el {nawestr RR TR
SAMPLE MEDIA (circle one):—@ SURFACEWATER  OTHER:

SAMPLE SPLIT (circle one): YES NO : SPLIT SAMPLE NUMBER: %P“‘ o d IDAR

WATER LEVEL: CYORT & e s
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: {(. %'
COLLECTION: YR: Q| MO: [{ DAY: 2C TIME: I C METHOD: b, lo v
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
Z- 40 VOA Y ° gayo  vols.

FIELD ANALYSIS

TEMPERATURE, 'C . DATE  well  purmed 11/ 9/a1
SAMPLE pH ___ wmekev  put of ooerTIME Sampled  t/z/4
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE . pH BUFFER AFTER
COMMENTS __pursg wol, | © 2acl |\ 2 aal

Condt 2600 | 1450 | 2690

I 17s°c \17.0°C

DEVELOPMENT/PURGING
DATE _ CASING DIAMETER g

WATER LEVEL BEFORE 7.i| f:‘(‘éi”{ WELL DEPTH {SOUNDER~  (3.24 ¢
WATER LEVEL AFTER ey TIME STARTED

EST. VOLUME REMOVED 2 qal TIME COMPLETED.

HNu/OVA, BACKGROUND o 2 METHOD baulec

HNu /OVA, WELL HEAD 5 HNu/OVA, BREATHING ZONE
COMMENTS




VY‘)

——

M A VWOODWARD-CLYDE CONSULTANTS

P.0. BOX 3777
5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: SG—  Keolkude PROJECT NUMBER: _Q|C T3y
6B |
SAMPLE NUMBER: ML - € PERSONNEL: D Teds D Hocew ¢
/

SAMPLE MEDIA (circle one): GROUNDWATER SURFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES @: SPLIT SAMPLE NUMBER:
WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: - 69"’
COLLECTION: YR: S\ MO:_ |l DAY: 20 TIME: /43S METHOD: ‘Drder
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
.40 &5 NOR PR 8240  vis,

FIELD ANALYSIS

TEMPERATURE, C DATE
SAMPLE pH TIME
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE pH BUFFER AFTER
COMMENTS _puige yol o Y aa) T gl [2 qal
coul 3950 3950 | =00 2900
*ewu —.0°C |l65° IS.5°C 15.59C
DEVELOPMENT/PURGING
DATE ) CASING DIAMETER 2"
{ copWATER LEVEL BEFORE .46 /<1 %0n| WELL DEPTH (SounpERY _ 31.8'
" 'WATER LEVEL AFTER Ay TIME STARTED
EST. VOLUME REMOVED 1z aal TIME COMPLETED
HNu/OVA, BACKGROUND O.2 METHOD bail g
HNu/OVA, WELL HEAD Z HNu/OVA, BREATHING ZONE
COMMENTS




~
< -
F\

MA VWOODWARD-CLYDE CONSULTANTS
P.0. BOX 3777
' 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME:  SG  Keelku\k PROJECT NUMBER: «ic 13473

SAMPLE NUMBER: Mo T

PERSONNEL: DT D Kecwur

LOCATION DESCRIPTION (leil MW d Toluone  aa

SAMPLE MEDIA (circle one): "6GROUNDWATER- SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES Q™ SPLIT SAMPLE NUMBER:

WATER LEVEL:
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: WA

COLLECTION:  YR: 1\ MO: (( DAY: 20 TIME: (5YC METHOD: ba;Zer

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
> \/CA', VA l\s < g2qyo vde

FIELD ANALYSIS

TEMPERATURE,'C DATE  purgell s smwpled  il/20(a

SAMPLE pH TIME

SALINITY, PARTS PER THOU APPEARANCE

CONDUCTIVITY, umhos/cm ODOR

pH BUFFER BEFORE pH BUFFER AFTER

COMMENTS ol puipl/ 0 Sl | (C [Sal ]
(c‘n/\(gl [0 10SC ! fqag | o0 I
e | (2°C o 15°C '

DEVELOPMENT/PURGING

DATE , CASING DIAMETER ol

WATER LEVEL BEFORE _.60"' / EEC welL oepTH (Seuwoeey 28,1/

WATER LEVEL AFTER TIME STARTED

EST. VOLUME REMOVED TIME COMPLETED

HNu/OVA, BACKGROUND .2 METHOD

HNu/OVA, WELL HEAD .2 HNu/OVA, BREATHING ZONE

COMMENTS




n WOODWARD—-CLYDE CONSULTANTS
P.0. BOX 3777
- 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: _ S Vool e PROJECT NUMBER: _ QlCT73¢y ™
SAMPLE NUMBER: _ v b~ ¥ PERSONNEL: _ DDells D Kereur
LOCATION DESCRIPTION _ yoell  Saflest 1  of Ay woe Gl
SAMPLE MEDIA (circle one): GROUNDWATER  SURFACEWATER OTHER:
SAMPLE SPLIT (circle one): YES NO : SPLIT SAMPLE NUMBER:
WATER LEVEL:
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 7. 8¢’
COLLECTION: YR: 9 MO:_ I+ DAY: Z¢  TIME: [S5C METHOD: \o(
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
3 G Joh 4° C 22¢0_ Jdables

FIELD ANALYSIS
TEMPERATURE,'C DATE
SAMPLE pH TIME
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE pH BUFFER AFTER
COMMENTS _vol, puraed | o ool | 9 | 12 ]

' [2%0 | j0s0 [ 1050 [ioso]

e 1 11.0° ju5° ! Ip]

DEVELOPMENT/PURGING :
DATE CASING DIAMETER 2
WATER LEVEL BEFORE _61S' /%%’  WELL DEPTH tSeunpEDY_ 291!
WATER LEVEL AFTER _ gutt  fns TIME STARTED
EST. VOLUME REMOVED ™ TIME COMPLETED
HNu/OVA, BACKGROUND 0.2 METHOD
HNu/OVA, WELL HEAD Y HNu/OVA, BREATHING ZONE
COMMENTS
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MA VWOODWARD-CLYDE CONSULTANTS

v P.0. BOX 3777
5055 Antioch Road
Overland Park, Kansas 66203

(913) 432-4242
WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: __ G- VYeelu PROJECT NUMBER: R1C347%

SAMPLE NUMBER: ML -8 A PERSONNEL: @ Tk D, Keceur

LOCATION DESCRIPTION Deeo e\l ner- Yo M-3R

SAMPLE MEDIA (circle one): SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES ®O_: SPLIT SAMPLE NUMBER:

WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: s, o0’
COLLECTION:  YR: F\ MO:_I[  DAY: 20 TIME;5jn METHOD: b \oy—
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED

2 _q9cel e 4 c 250 vas

FIELD ANALYSIS

TEMPERATURE,C DATE P‘*”%ﬂ’:”s‘“?‘e& W /204y
SAMPLE pH TIME
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE pH BUFFER AFTER
COMMENTS Lol waaak| O | & 145

{wpd, (b0 | s0a |45 |

Tond . 170°C " (¢.o |lsie
DEVEL OPMENT/PURGING |
DATE CASING DIAMETER 24
WATER LEVEL BEFORE Isuit' £ To3t WELL DEPTH (SOUNDED) _33.4 '
WATER LEVEL AFTER TIME STARTED
EST. VOLUME REMOVED TIME COMPLETED
HNu/OVA, BACKGROUND 6.2 METHOD bau\Wa
HNu/OVA, WELL HEAD 5.7 HNu/OVA, BREATHING ZONE
COMMENTS




M4 VWOODWARD-CLYDE CONSULTANTS
' P.0. BOX 3777
5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: S Wedwule

¢ PROJECT NUMBER: X\ 1343

SAMPLE NUMBER: MW -=1D )
LOCATION DESCRIPTION

MwW-10

D’ '-lEiPE$ONNEL: D Debls D, Kocour

)ﬁowxﬁr@\\on}(" h sM

SAMPLE MEDIA (circle one): GRQUNDWATER® SURFACEWATER OTHER:

SAMPLE SPLIT (circle one):<YES 'NO : SPLIT SAMPLE NUMBER: miv - (6T

WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 1 2]
COLLECTION: YR: Q[ MO: @ (( DAY: 2C TIME:/4%3c METHOD:  bw.\e(
SAMPLE CONTAINER PRESE;VATIVE ANALYSIS REQUESTED
3 - HO mk VO GO @24 ok >
~. wo. b (CK o (- K240 VONS

FIELD ANALYSIS
TEMPERATURE,C

DATE |\/('i/q( _puri\reig

SAMPLE pH TIME w(204; ’%u«'e\'&\
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE pH BUFFER AFTER
COMMENTS _vd. putel) o\ Jo L ]

ond. joF2 |lloo | |ogo

i ;oo
DEVELOPMENT/PURGING
DATE N CASING DIAMETER 4"
WATER LEVEL BEFORE 2.1Y /='[w"  WELL DEPTH (SOUNBEB)}  29.7'
WATER LEVEL AFTER i~ TIME STARTED
EST. VOLUME REMOVED 2.9 aq\ TIME COMPLETED
HNu /OVA, BACKGROUND 0.2 METHOD ba, Lda
HNu/OVA, WELL HEAD - HNu/OVA, BREATHING ZONE

COMMENTS
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MA VOODWARD-CLYDE CONSULTANTS
' P.0. BOX 3777
5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: _S—G& Kekuwk PROJECT NUMBER: _ 41139 3
SAMPLE NUMBER: M o=\ PERSONNEL: D Debs D Keteur
LOCATION DESCRIPTION Weoll m——<mplevee  parkMg ot

AN v

7
SAMPLE MEDIA (circle onel{ GROUNDWAT SURFACEWATERAOTHER:
SAMPLE SPLIT (circle one): YES (NO~ SPLIT SAMPLE NUMBER:
WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: &.(®
COLLECTION: YR: g\ MO: /j/  DAY: U TIME: J4¢s— METHOD: b lo

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED

2 YO VO o (C K240 VOKRE

FIELD ANALYSIS

TEMPERATURE,C DATE oued  w/ig/ay
SAMPLE pH TIME “34:_,‘_.‘@&3 _wfaofa(
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE pH BUFFER AFTER
COMMENTS _yel. Puvaed Osl | 5a\ | daa\ ) [5

Condd /oo lp70 19s0__ |[poe

. & (65 ' s (7.0 I/
DEVELOPMENT/PURGING
DATE CASING DIAMETER 2.4
WATER LEVEL BEFORE 5-33'/="{Sol. WELL DEPTH (SQUNBEB) 24,3/
WATER LEVEL AFTER Ao~y TIME STARTED :
EST. VOLUME REMOVED /5~ aa| TIME COMPLETED
HNu/OVA, BACKGROUND  @®.2" METHOD T
HNu/OVA, WELL HEAD 0.2 HNu/OVA, BREATHING ZONE B
COMMENTS




A WOODWARD-CLYDE CONSULTANTS
P.0. BOX 3777
' 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: _ SG&  Koclau PROJECT NUMBER: Q(CT13¢3
SAMPLE NUMBER: MW-12 12D pERSONNEL: Dl D ke

7

LOCATION DESCRIPTION Mmhg-,d— woell

SAMPLE MEDIA (circle one): WATER: SURFACEWATER OTHER: ¢

SAMPLE SPLIT (circle one): (YES’_NO : @SAMPLE NUMBER: ~gl& <y IPLR
e Du@ Lot o Se-Tlole

WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 12 27

COLLECTION: YR: @1 MO: [ DAY: 2 TIME: (255 METHOD: ‘= \er
SAMPLE CONTAINER PRESERVATIVE NALYSIS, REQUESTED
L{%C, ‘ZB\IQ/\ vels
2 -9 .4 VoA §°C 2240 yo\s

3”%»\4 \/C'Q

FIELD ANALYSIS

TEMPERATURE,C DATE  puvacl  n/Aaf
SAMPLE pH TIME __ cawplell  «/20/q(
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR

pH BUFFER BEFORE pH BUFFER AFTER

COMMENTS a. o 5 |1 Q (L
ot~ 1200 [lion 1072 | 4257 ]|
TME [i10°C !’7‘3/ |7,§ 2.5 ! ——

DEVEL OPMENT/PURGING
DATE CASING DIAMETER

WATER LEVEL BEFORE 7.9k / 218  WELL DEPTH (SOUNDED)
WATER LEVEL AFTER Yy TIME STARTED

EST. VOLUME REMOVED T TIME COMPLETED.

HNu /OVA, BACKGROUND - METHOD

HNu/OVA, WELL HEAD HNu/OVA, BREATHING ZONE
COMMENTS




M4 WOODWARD-CLYDE CONSULTANTS
"y P.0. BOX 3777

5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: S- & HYeku\< PROJECT NUMBER: SicT1343

SAMPLE NUMBER: MW-13 PERSONNEL: mgs D. Kncou L

LOCATION DESCRIPTION  miwon v comdens
OO INEW A TED™ !
: \GROUNDWATER > SURFACEWATER OTHER:

SAMPLE MEDIA (circle one):
SAMPLE SPLIT (circle one): YES NO : SPETTNSAMPLE NUMBER: gp\ 4 Ly I:D,k]fp

WATER LEVEL: - VRS
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 2,04 '
COLLECTION: YR: (| MO:_[{ DAY: 2T TIME: joo0 METHOD: L. loe
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
§
30wl VO 59 224C _ ydati Lo

FIELD ANALYSIS — Tw-ia\
TEMPERATURE, ‘C DATE  puvael  n/itfa
SAMPLE pH TIME __sawplell  « f2o/q
SALINITY, PARTS PER THOU APPEARANCE
CONDUCTIVITY, umhos/cm ODOR
pH BUFFER BEFORE pH BUFFER AFTER
COMMENTS \/oluw. Ouneg Y % ~ 1244

E’.NQ zxzﬁ‘%y i) é’?ﬁr"'

\

DEVELOPMENT/PURGING
DATE CASING DIAMETER 2" -
WATER LEVEL BEFORE _ 2.93 / "Siiine WELL DEPTH (SOUNDED) __ 28 -l Segl
WATER LEVEL AFTER  almefdnry TIME STARTED |
EST. VOLUME REMOVED 2] 4a\ TIME COMPLETED
HNu/OVA, BACKGROUND ®©.2 = METHOD balling
HNu/OVA, WELL HEAD SO -T10 HNu/OVA, BREATHING ZONE
COMMENTS




MA VOODWARD-CLYDE CONSULTANTS

wny P.0. BOX 3777

5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

WATER SAMPLE COLLECTION FIELD SHEET

PROJECT NAME: SG- Koalkel PROJECT NUMBER: qiCT1343
SAMPLE NUMBER: MU= (Y PERSONNEL: D,Dcvgs‘f D Kecour

LOCATION DESCRIPTION well ol 0. o - Pocowaradiont
SAMPLE MEDIA (circle one): GROUNDWATER® SURFACEWATER OTHER: gl &y
SAMPLE SPLIT (circle one): YES NO : SPLIT SAMPLE NUMBER: TR~ Ve =
WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 1. Lx

COLLECTION: YR: Q1 MO:_ Il DAY: Z¢  TIME: LS00 METHOD: Ehileg

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
2 -9n W VoA 4°C 2240  yolatles

FIELD ANALYSIS

TEMPERATURE, C DATE  ourael  w/iafqg
SAMPLE pH TIME ___ owfled  u (20
SALINITY, PARTS PER THOU APPEARANCE

CONDUCTIVITY, umhos,/cm ODOR

pH BUFFER BEFORE pH BUFFER AFTER
COMMENTS _vel. puny O 13.9 | ~1.5u1r12.50

[N
& (a%o [[J8p [IA2S 1250

Hewp 1 ls.s g Lis |

DEVELOPMENT/PURGING

DATE CASING DIAMETER I
./_3.5_3-.\ h\\e& - 'S-S’

WATER LEVEL BEFORE _\-31 /=" () WELL DEPTH (SOUNDED) _ms

WATER LEVEL AFTER Sy TIME STARTED -

EST. VOLUME REMOVED 13,5 a4l (TIME COMPLETED _,

HNu /OVA, BACKGROUND 0. METHOD Dbala

HNu/OVA, WELL HEAD 0. HNu/OVA, BREATHING ZONE

COMMENTS




M4 VOODWARD-CLYDE CONSULTANTS

K P.0. BOX 3777

5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242
WATER SAMPLE COLLECTION FIELD SHEET
PROJECT NAME: S G- Weakul< PROJECT NUMBER: A\C1343

SAMPLE NUMBER: Muo - 1S PERSONNEL: D8 . Kecear

LOCATION DESCRIPTION g\ ot NE (onnay % emgoyee o
SAMPLE MEDIA (circle one): (GROUNDWATER— SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES NO :SAMPLE NUMBER: ?N © T DUR

WATER LEVEL: il
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 313"
COLLECTION: YR: @ | MO:_ || DAY: 2 TIME: /O3S METHOD:  beler
SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
2~ 40 JOA “HoC 8240 yol<, .

FIELD ANALYSIS

TEMPERATURE,C DATE  puwrefl /Ay
SAMPLE pH TIME __ sampled  «/20/a
SALINITY, PARTS PER THOU APPEARANCE -
CONDUCTIVITY, umhos/cm ODOR

pH BUFFER BEFORE oH BUFFER AFTER
COMMENTS _vel, pum& L] | £ I)‘I.S-lﬂ i

CM [ dpen (oD |dopw

L 1y T

DEVELOPMENT/PURGING

DATE CASING DIAMETER 2!

WATER LEVEL BEFORE 3-89 /78  WELL DEPTH (SOUNBED) _mustled — 33/
WATER LEVEL AFTER dey TIME STARTED

EST. VOLUME REMOVED 4.5~ aal TIME COMPLETED

HNu/OVA, BACKGROUND 9.2 METHOD

HNu/OVA, WELL HEAD 8. HNu/OVA, BREATHING ZONE

COMMENTS




APPENDIX F
ENSECO ANALYTICAL REPORTS




ANALYTICAL RESULTS
FOR
WOODWARD-CLYDE CONSULTANTS
ENSECO-RMAL NO. 019150

JANUARY 14, 1992

Reviewed by: m& “%7/0
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= Enseco

A Corning Company

I. OVERVIEW

On November 22, 1991, Enseco-Rocky Mountain Analytical Laboratory received
23 samples from Woodward-Clyde Consultants.

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is
arranged in the following order:

I. Overview
II. Sample Description Information/Analytical Test Requests
I1I. Analytical Results
IV. Quality Control Report
A. Standard Enseco QC
B. Project-Specific QC

A1l analyses at Enseco are performed so that the maximum concentration of
sample consistent with the method is analyzed. Dilutions are at times
required to avoid saturation of the detector, to achieve linearity for a
specific target compound or to reduce matrix interferences. In this event,
reporting limits are adjusted proportionately. Surrogate compounds may not be
measurable in samples which have been diluted.

Samples 019150-0002, -0003, -0004, -0005, -0007, -0010, and -0017 by
Method 8240 were diluted due to interferences originating from non-target
compounds. Samples 019150-0012 and -0013 by Method 8240 were diluted due to
elevated concentrations of target compounds. A1l associated reporting limits
were raised proportionately.

Sample 019150-0021 by Method 8240 was prepared as a medium level soil
based on the screening data. No further dilutions were required for the final
analysis. The reporting limits for sample 019150-0021 are nominal for medium
level soils.




- Enseco

A Corning Company

The extraction holding time for Method 8270 was exceeded for samples
019150-0023-SA and -0023-MS; this was due to an error in scheduling. Sample
019150-0023-SA was then reextracted and reanalyzed due to low acid surrogate
recoveries in the original analysis. The reextraction produced improved
surrogate recoveries and is, therefore, reported.
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h A Corming Company

II. SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS

Sample Description Information

The Sample Description Information lists all of the samples received in
this project together with the internal laboratory identification number
assigned for each sample. Each project received at Enseco - RMAL is assigned
a unique six digit number. Samples within the project are numbered
sequentially. The laboratory identification number is a combination of the
six digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Requests

The Analytical Test Requests lists the analyses that were performed on
each sample. The Custom Test column indicates where tests have been modified
to conform to the specific requirements of this project.



Lab ID

019150-0001-T8B
019150-0002-SA
019150-0003-SA
019150-0004-SA
019150-0005-SA
019150-0006-SA
019150-0007-SA
019150-0008-SA
019150-0009-SA
019150-0010-SA
019150-0011-SA
019150-0012-SA
019150-0013-SA
019150-0014-SA
019150-0015-SA
019150-0016-SA
019150-0017-SA
019150-0018-SA
019150-0019-SA
019150-0021-SA
019150-0021-MS
019150-0022-SA
019150-0023-SA
019150-0023-MS

Client ID

TRIP BLANK
MW-1
MW-2
MW-3
MW-4
MW-5
MW-6A
MW-6B
MW-7
MW-8
MW-9
MW-10
MW-10D
MW-11
MW-12
MW-12D
MW-13
MW-14
MW-15
S-MW-13
S-MW-13
S-MW-15
MW-13,14,15

.
S-MW-13,14,15

SAMPLE DESCRIPTION INFORMATION

for

Woodward-Clyde Consultants

Matrix

AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEQUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
SOIL

SOIL

SOIL

SOIL

SOIL

Sampled

Date

NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV

- Enseco

A Corning Company

Received

Date

22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV
22 NOV

91



Lab ID: Group
019150 Code

ANALYTICAL TEST REQUESTS

for
Woodward-Clyde Consultants

Analysis Description

- Enseco

A Corming Company

Custom
Test?

0001 - 0019 A

0022 C
0023 D
0021 G

Volatile Organics
Target Compound List (TCL)
Screen - Volatile Organics

Volatile Organics
Target Compound List (TCL)
GC Screen For Low Level Soils

OTC Semivolatile Organics
Prep - Semivolatile Organics by GC/MS, TCLP
Leachate

TCLP Extraction / Extractable Organics & Metals

H

ulk Density
% Free liquid, paint filter test
Percent Water
Cyanide, Reactive

Sulfide, Reactive
Total Organic Halogen (TOX)
Phenolics (4-AAP)

Volatile Organics
Target Compound List (TCL)
GC Screen For Low Level Soils
0TC Volatile Organics
Prep-Volatile Organics /API
TCLP Extraction / Purgeable Volatile Organics
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T Enseco

A Corning Company

II1. ANALYTICAL RESULTS

The analytical results for this project are presented in the following
data tables. The results are presented by sample, by test, with tests
reported in the following order: GC/MS, Chromatography, Metals and
Inorganics.

Each data table includes sample identification information, and when
available and appropriate, dates sampled, received, authorized, prepared and
analyzed. The authorization data is the date when the project was defined by
the client such that laboratory work could begin. The date prepared is
typically the date an extraction or digestion was initiated. For volatile
organic compounds in water, the date prepared is the date the screening of the
sample was performed.

Data sheets contain a listing of the parameters measured in each test, the
analytical results and the Enseco reporting limit. Reporting limits are
adjusted to reflect dilution of the sample, when appropriate. Solid and waste
samples are reported on an "as received" basis, i.e. no correction is made for
moisture content.

Enseco-RMAL is no longer routinely blank-correcting analytical data.
Uncorrected analytical results are reported, along with associated blank
results, for all organic and metals analyses. Analytical results and blank
results are reported for conventional inorganic parameters as specified in the
method. This policy is described in detail in the Enseco Incorporated Quality
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3,
May, 1989.

In addition, surrogate recovery data is presented for all GC/MS analyses.
The surrogate recovery is an indication of the affect of the sample matrix on
the performance of the method. The results from the Standard Enseco QA/QC
Program, which generates data which are independent of matrix effects, is
given in Section IV.



Volatile Organics “’ACwm§¥§2my
Target Comgound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID:  TRIP BLANK

Lab ID: 019150-0001-TB
Matrix: AQUEOUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 03 DEC 91
Reporting

Parameter Result Units Limit
Acetone 4.0 ug/L 10 J
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L 5.0
Bromomethane ND ug/L 10
2-Butanone {MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane ND ug/L 5.0
1,1-Dichloroethene ND ug/L 5.0
1,2-Dichloroethene

total) ND ug/L 5.0
1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride 2.3 ug/L 5.0 J
4-Methyl-2-pentanone

(MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
Hexane 1.3 ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 200

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Cherie Windholz Approved By: Mark Dymerski




Volatile Organics - AGmW¥C£2My
Target ComRound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID:  TRIP BLANK

Lab ID: 019150-0001-TB

Matrix: AQUEOQUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 03 DEC 91
Surrogate Recovery

Toluene-d8 105 %

4-Bromofluorobenzene 94 %

1,2-Dichloroethane-d4 104 %

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Cherie Windholz Approved By: Mark Dymerski




= Enseco
Volatile Organics A Coming Company
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-1

Lab ID: 019150-0002-SA
Matrix: AQUEOUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 03 DEC 91
Reporting

Parameter Result Units Limit
Acetone ND ug/L 33000
Benzene ND ug/L 17000
Bromodichloromethane ND ug/L 17000
Bromoform ND ug/L 17000
Bromomethane ND ug/L 33000
2-Butanone {MEK) ND ug/L 33000
Carbon disulfide ND ug/L 17000
Carbon tetrachloride ND ug/L 17000
Chlorobenzene ND ug/L 17000
Chloroethane ND ug/L 33000
Chloroform ND ug/L 17000
Chloromethane ND ug/L 33000
Dibromochloromethane ND ug/L 17000
1,1-Dichloroethane ND ug/L 17000
1,2-Dichloroethane ND ug/L 17000
1,1-Dichloroethene ND ug/L 17000
1,2-Dichloroethene

total) ND ug/L 17000
1,2-Dichloropropane ND ug/L 17000
cis-1,3-Dichloropropene ND ug/L 17000
trans-1,3-Dichloropropene ND ug/L 17000
Ethylbenzene ND ug/L 17000
2-Hexanone ND ug/L 33000
Methylene chloride 13000 ug/L 17000 J
4-Methyl-2-pentanone

(MIBK) ND ug/L 33000
Styrene ND ug/L 17000
1,1,2,2-Tetrachloroethane ND ug/L 17000
Tetrachloroethene ND ug/L 17000
Toluene 410000 ug/L 17000
1,1,1-Trichloroethane ND ug/L 17000
1,1,2-Trichloroethane ND ug/L 17000
Trichloroethene ND ug/L 17000
Vinyl acetate ND ug/L 33000
Vinyl chloride ND ug/L 33000
Xylenes (total) ND ug/L 17000
Hexane 3300 ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 670000

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Cherie Windholz Approved By: Mark Dymerski



= Enseco
Volatile Organics A Gty Company
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MWw-1

Lab ID: 019150-0002-SA

Matrix: AQUEOUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 03 DEC 91
Surrogate Recovery

Toluene-d8 106 %

4-Bromofluorobenzene 98 %

1,2-Dichloroethane-d4 106 %

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Cherie Windholz Approved By: Mark Dymerski



= Enseco
Volatile Organics A Caming Eonpay
Target Comﬁound List (TCL)
Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: W-2
Lab ID: 019150-0003-SA
Matrix: AQUEOUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 03 DEC 91
ReEorting

Parameter Result Units imit
Acetone 12000 ug/L 33000 J
Benzene ND ug/L 17000
Bromodichloromethane ND ug/L 17000
Bromoform ND ug/L 17000
Bromomethane ND ug/L 33000
2-Butanone {MEK) ND ug/L 33000
Carbon disulfide ND ug/L 17000
Carbon tetrachloride ND ug/L 17000
Chlorobenzene ND ug/L 17000
Chloroethane ND ug/L 33000
Chloroform ND ug/L 17000
Chloromethane ND ug/L 33000
Dibromochloromethane ND ug/L 17000
1,1-Dichloroethane ND ug/L 17000
1,2-Dichloroethane ND ug/L 17000
1,1-Dichloroethene ND ug/L 17000
1,2-Dichloroethene

total) ND ug/L 17000
1,2-Dichloropropane ND ug/L 17000
cis-1,3-Dichloropropene ND ug/L 17000
trans-1,3-Dichloropropene ND ug/L 17000
Ethylbenzene ND ug/L 17000
2-Hexanone ND ug/L 33000
Methylene chloride 23000 ug/L 17000
4-Methyl-2-pentanone

(MIBK) ND ug/L 33000
Styrene ND ug/L 17000
1,1,2,2-Tetrachloroethane ND ug/L 17000
Tetrachloroethene ND ug/L 17000
Toluene 410000 ug/L 17000
1,1,1-Trichloroethane ND ug/L 17000
1,1,2-Trichloroethane ND ug/L 17000
Trichloroethene ND ug/L 17000
Vinyl acetate ND ug/L 33000
Vinyl chloride ND ug/L 33000
Xylenes (total) ND ug/L 17000
Hexane 4600 ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 670000

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Cherie Windholz Approved By: Mark Dymerski



Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: MW-2
Lab ID: 019150-0003-SA
Matrix: AQUEOUS Sampled: 20 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91
Surrogate Recovery
Toluene-d8 102 %
4-Bromofluorobenzene 93 %
1,2-Dichloroethane-d4 109 %

Volatile Organics
Target Comgound List (TCL)

Received: 22 NOV 91
Analyzed: 03 DEC 91

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By:

Cherie Windholz Approved By:

Mark Dymerski

= Enseco

A Corning Company
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Volatile Organics A Coming Company
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-3

Lab ID: 019150-0004-SA
Matrix: AQUEOUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 03 DEC 91
Reporting

Parameter Result Units Limit
Acetone 33 ug/L 20
Benzene ND ug/L 10
Bromodichloromethane ND ug/L 10
Bromoform ND ug/L 10
Bromomethane ND ug/L 20
2-Butanone {MEK) 1:5 ug/L 20 J
Carbon disulfide ND ug/L 10
Carbon tetrachloride ND ug/L 10
Chlorobenzene ND ug/L 10
Chloroethane ND ug/L 20
Chloroform ND ug/L 10
Chloromethane ND ug/L 20
Dibromochloromethane ND ug/L 10
1,1-Dichloroethane ND ug/L 10
1,2-Dichloroethane ND ug/L 10
1,1-Dichloroethene ND ug/L 10
1,2-Dichloroethene

total) ND ug/L 10
1,2-Dichloropropane ND ug/L 10
cis-1,3-Dichloropropene ND ug/L 10
trans-1,3-Dichloropropene ND ug/L 10
Ethylbenzene ND ug/L 10
2-Hexanone ND ug/L 20
Methylene chloride 4.3 ug/L 10 J
4-Methyl-2-pentanone

(MIBK) ND ug/L 20
Styrene ND ug/L 10
1,1,2,2-Tetrachloroethane ND ug/L 10
Tetrachloroethene ND ug/L 10
Toluene 170 ug/L 10
1,1,1-Trichloroethane ND ug/L 10
1,1,2-Trichloroethane ND ug/L 10
Trichloroethene ND ug/L 10
Vinyl acetate ND ug/L 20
Vinyl chloride ND ug/L 20
Xylenes (total) ND ug/L 10
Hexane ND ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 400

(continued on following page)

ND = Not detected '
NA = Not applicable
Reported By: Cherie Windholz Approved By: Mark Dymerski
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Volatile Organics A Comning Company
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-3
Lab ID: 019150-0004-SA
Matrix: AQUEOQUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 03 DEC 91
Surrogate Recovery
Toluene-d8 106 %
4-Bromofluorobenzene 95 %
1,2-Dichloroethane-dé4 104 %

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Cherie Windholz Approved By: Mark Dymerski



= Enseco
Volatile Organics 4 Cormig Compiy
Target Comﬁound List (TCL)
Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: -
Lab ID: 019150-0005-SA
Matrix: AQUEOUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 03 DEC 91
Reporting
Parameter Result Units Limit
Acetone 220 ug/L 100
Benzene ND ug/L 50
Bromodichloromethane ND ug/L 50
Bromoform ND ug/L 50
Bromomethane ND ug/L 100
2-Butanone %MEK) ND ug/L 100
Carbon disulfide ND ug/L 50
Carbon tetrachloride ND ug/L 50
Chlorobenzene ND ug/L 50
Chloroethane ND ug/L 100
Chloroform ND ug/L 50
Chloromethane ND ug/L 100
Dibromochloromethane ND ug/L 50
1,1-Dichloroethane ND ug/L 50
1,2-Dichloroethane ND ug/L 50
1,1-Dichloroethene ND ug/L 50
1,2-Dichloroethene
total) ND ug/L 50
1,2-Dichloropropane ND ug/L 50
cis-1,3-Dichloropropene ND ug/L 50
trans-1,3-Dichloropropene ND ug/L 50
Ethylbenzene ND ug/L 50
2-Hexanone ND ug/L 100
Methylene chloride 24 ug/L 50 J
4-Methyl-2-pentanone
(MIBK) ND ug/L 100
Styrene ND ug/L 50
1,1,2,2-Tetrachloroethane ND ug/L 50
Tetrachloroethene ND ug/L 50
Toluene 770 ug/L 50
1,1,1-Trichloroethane ND ug/L 50
1,1,2-Trichloroethane ND ug/L 50
Trichloroethene ND ug/L 50
Vinyl acetate ND ug/L 100
Vinyl chloride ND ug/L 100
Xylenes (total) ND ug/L 50
Hexane 13 ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 2000
(continued on following page)
ND = Not detected
NA = Not applicable
Reported By: Cherie Windholz Approved By: Mark Dymerski



Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-4

Lab ID: 019150-0005-SA

Matrix: AQUEOUS Sampled: 20 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91
Surrogate Recovery
Toluene-d8 102 %
4-Bromofluorobenzene 93 %
1,2-Dichloroethane-d4 107 %

Received:
Analyzed:

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Cherie Windholz Approved By:

Mark Dymerski

22 NOV 91
03 DEC 91

= Enseco

A Corming Company
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Volatile Organics 4 Corning Company
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-5

Lab ID: 019150-0006-SA
Matrix: AQUEOUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 04 DEC 91
Reporting

Parameter Result Units Limit
Acetone ND ug/L 10
Benzene 1.6 ug/L 5.0 J
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L 5.0
Bromomethane ND ug/L 10
2-Butanone {MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
Carbon tetrachloride ND ug/L 5.0
Chlorobenzene 2.6 ug/L 5.0 J
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
Chloromethane ND ug/L 10
Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
1,2-Dichloroethane 45 ug/L 5.0
1,1-Dichloroethene ND ug/L 5.0
1,2-Dichloroethene

total) 3:1 ug/L 5.0 J
1,2-Dichloropropane ND ug/L 5.0
cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ND ug/L 10
Methylene chloride 11 ug/L 5.0 J
4-Methyl-2-pentanone

(MIBK) ND ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene 1.0 ug/L 5.0 J
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene 26 ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
Hexane 1.9 ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 200

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Cesar Rojas Approved By: Mark Dymerski
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-5

Lab ID: 019150-0006-SA

Matrix: AQUEOUS Sampled: 20 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91
Surrogate Recovery
Toluene-d8 102 %
4-Bromofluorobenzene 102 %
1,2-Dichloroethane-d4 101 %

Received: 22 NOV 91
Analyzed: 04 DEC 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Cesar Rojas Approved By:

Mark Dymerski

i

= Enseco

A Corning Company
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Volatile Organics A Comning Company
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-6A
Lab ID: 019150-0007-SA

Matrix: AQUEOUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 03 DEC 91
Reporting

Parameter Result Units Limit
Acetone 1500 ug/L 2500 J
Benzene ND ug/L 1200
Bromodichloromethane ND ug/L 1200
Bromoform ND ug/L 1200
Bromomethane ND ug/L 2500
2-Butanone {MEK) ND ug/L 2500
Carbon disulfide ND ug/L 1200
Carbon tetrachloride ND ug/L 1200
Chlorobenzene ND ug/L 1200
Chloroethane ND ug/L 2500
Chloroform ND ug/L 1200
Chloromethane ND ug/L 2500
Dibromochloromethane ND ug/L 1200
1,1-Dichloroethane ND ug/L 1200
1,2-Dichloroethane ND ug/L 1200
1,1-Dichloroethene ND ug/L 1200
1,2-Dichloroethene

total) ND ug/L 1200
1,2-Dichloropropane ND ug/L 1200
cis-1,3-Dichloropropene ND ug/L 1200
trans-1,3-Dichloropropene ND ug/L 1200
Ethylbenzene 19000 ug/L 1200
2-Hexanone ND ug/L 2500
Methylene chloride 850 ug/L 1200 J
4-Methyl-2-pentanone

(MIBK) ND ug/L 2500
Styrene ND ug/L 1200
1,1,2,2-Tetrachloroethane ND ug/L 1200
Tetrachloroethene ND ug/L 1200
Toluene 18000 ug/L 1200
1,1,1-Trichloroethane ND ug/L 1200
1,1,2-Trichloroethane ND ug/L 1200
Trichloroethene ND ug/L 1200
Vinyl acetate ND ug/L 2500
Vinyl chloride ND ug/L 2500
Xylenes (total) 57000 ug/L 1200
Hexane 440 ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 50000

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Cherie Windholz Approved By: Mark Dymerski



Volatile Organics
Target Comﬁound List (TCL)

Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: MW-6A
Lab ID: 019150-0007-SA
Matrix: AQUEOUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 Analyzed: 03 DEC 91
Surrogate Recovery
Toluene-d8 103 %
4-Bromofluorobenzene 96 %
1,2-Dichloroethane-d4 104 %

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By:

Cherie Windholz Approved By: Mark bymerski

= Enseco

A Corning Company



Volatile Organics :El;icfng cug,my
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-6B

Lab ID: 019150-0008-SA
Matrix: AQUEOUS Sampled: 20 NOV 91 Received: 22 NOV 91
Authorized: 22 NOV 91 Prepared: 22 NOV 91 A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>